Abstract
31, 32 For example, it has been reported that some dendrimers enhance solubility and activity of 1 antibiotics. [33] [34] [35] [36] [37] Moreover, synergistic effect has been observed for some combinations of dendrimers with 2 antibacterial properties and antibiotics. [38] [39] [40] 3
One type of dendrimers is based on carbosilane framework, which contains very low polar C-C and Si-4 C bonds. 41, 42 The decoration of dendrimer surface with ammonium functions introduces antimicrobial 5 properties and water solubility to these dendrimers. [43] [44] [45] [46] Recently, we have published an evaluation of 6 antibacterial activity of cationic carbosilane dendrimers and dendrons by comparing generation, core of 7 dendrimers, focal point of dendrons, and type of ammonium groups. 47 These results highlight the good 8 activity obtained for low generation systems (generation one for dendrimers and two for dendrons with six 9 and four ammonium groups, respectively) against both gram-positive and gram-negative bacteria and also between gradients (∆) and gradient length (δ) were adjusted for free PenVK and for compound 14 in their 8 solutions and these values were later used in two different experiments for the mixture PenVK/14, not 9 observing significant differences in the final result ( Figure S6 ). Since the antibacterial results previously obtained by our group for carbosilane dendrons showed the 9 best activity for second generation derivatives containing a sulfur atom close to dendron surface, 47 we have 10 focused our efforts on obtaining a second generation dendron with a PenV fragment at the focal point.
11
Nonetheless, the reactions with the first generation dendrons were carried out to find the adequate 12 procedure and characterize properly the compounds.
13
Initially, we attempted to anchor the penicillin moiety by amide bond involving the carboxylic group of
14
PenV and a primary amine at the focal point of the cationic dendron NH 2 G 1 (S- of the thioether function. It is important to note that this reaction requires heating over 80º C.
8
In order to bypass all these drawbacks in the synthesis of a cationic carbosilane dendron containing a
9
PenV moiety, we moved to modification of the dendron surface by hydrosilylation processes instead of PenV at the focal point and cationic peripheral groups derived by hydrosilylation. i) (allyl)NMe 2 , 60º C,
4
[Pt]; ii) MeI, THF, r. T., 16 h; iii) PenVK, ether crown 18C6, NaI, DMF, 80º C, 40 h.
5
Thus, starting from ClG 1 A 2 54 and using typical reactions for the preparation of carbosilane dendritic 6 systems (hydrosilylation, alkenylation and Cl-H substitution, Scheme 2), 58 we obtained dendrons with a Cl-
7
C bond at the focal point and Si-H peripheral groups ClG n (SiH) m (n = 1, m = 2 (6); n = 2, m = 4 (10)). For the study of the biocidal capacity of dendrons, S. aureus was chosen as a model of Gram-positive 7 bacteria, since penicillin is a specific antibiotic for this type of bacteria. Figure 1 depicts Thus, the presence of this ester bond triggers the reactivity of the ring and, thereby, affecting their activity.
10
With the aim of facilitating the release of the penicillin fragment by rupture of the ester bond, we tested properties of this system has been studied and compared with free penicillin and with a mixture of a 2 cationic dendron and penicillin.
